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(57) Abstract: 

PURPOSE: An apparatus is provided to detect the 
temperature by using the temperature characteristics 
of a semiconductor device. 

CONSTITUTION: An apparatus{300) for detecting the 

temperature by using the temperature characteristics 
of a semiconductor device includes a first power 
detection block(302), a second power detection 
biock(304), a signal comparison block{306), a 
control block(308) and a latch block(310). In the 
apparatus(300), the first power detection block(302) 

detects the threshold voltage of a surface channel PMOS transistor and the second power detection block 
(304) detects the "threshold voltage of the buried channel PMOS transistor. And, the signal comparison 
block(306) compares the size of the output signal of the first power detection b!ock(302) with that of the 
second power detection block(304). 
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(54) ^:^}^ ^2. o]-g-tl: 



-^■i- o1-8-^ ^^Ife ^11 ^(surface channel) PMOS H^lT^I^Ej 3^ <Q:^ ^11 ^-S^ 

l-^^, i'fl'a(aA) ^ll^Cburied channel) PMOS :E^;^]iBl cy;^] :5i<g-S- ^■i'§>fe ^€ ^-t-^^ ^7] ;^ll 

S. 3 

Hv^^l, ^3E, n))^ ^1)^, s.^ ^n^, PMOS. H^;^!^^], ^Ti] ^-y- 

5. l^MOSB^:^li:E]Sl oim;^l ^s. t:fo]o^zi^. 

£. 2fe -^rE^ll 14^ IL^ 511^ PMOS S^^liiBls)- T>11<a PMOS S^^l^iiBl^ O-SflS. 
£ 4^ S. 331 ;*lll ^%^3] <a <:41S1 
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^ ^1-^1 'HI ^tt ^-^S-A^. ^:£*n i^>^ ^2. <5l-§-^ -a-S. ^# ^^Hl ^<^lTil-. 

^-51 '^l^i iHl 2. Bl (dynamic random access memory : <:>1*>, 'DRAM' ^1 51-3. ^)$] -BrS.^ 

. ^*o><^ e)H.£il4] ^711: ^;§Al^ o.^^ DRAMS] ^iiiAl5'lfetil o]^^ ^ 9X^. a*!" SrS- ^ 

^e-^ »<H>^i ^^H-i 2.^ ^(mobile phone) * b1|2-E1S] tq-oj^ ^^^o^oliAi ^^ofi tf\^ A^7> f^tfls) 

31 glT^I-. nl-el-^i 1^12.5131 Sol7l ^11: cl-<^J:tl: ^J-igol 7j-^5lai safe ^^oltrf. 

DRAM^ A>-8-^ Till DRAM :J- ^-^^^ ^7]^o_s. e) = «fl ^<Ho> ^cf. naicl] ^S. e) = sll4^ 2.=°1lAi 

£] dSl«lfe >i= 2]HS11=H ^7lol] o^«l] 37fl ^^SlT3^. ^« 2] = 5^1=H ^7l-l- ^^^^ DRAM cflolB] 

^l?b(data retention time)^ ^5E7|- ^A'g ^]-i§]-fe ^^^^ ^l^]^ ^.e-ls.^ -t= e) = ^7lfe ^5. 
oflAl djoiEl a.-^ Al^o] tr)-e]- ^fltV^rf. ii}-HfAi ^s.!- ^%^c^ e|H.e^l4^ ^711- 

91^^ DRAMS] ^al- ^^1- ^^^a]^ ^ siTll 



^igo] c]^3L7]- «}fe 7l#^ 

^ ^ Xlfe ^J-^1» ;^l^«>fe -a w. 

at!- ^ ^'g^ DRAM'-flA-] e|Hel]4] ^711- S^«}c>] e] = si]4^ 2.:^s] ^f-a]- ^^i- $017] ^^c^, DRAMS] 

^£1- -^^^l-feiHl ^S. ^# ^^11- ^l^«1-fe cf^- ^^-5.^ 



o]^^ o]^7] ^^^^ ^A]-S] ^£ s^j^ o]^*!- ;g.^iofl o;ic>lAi, ^fl^Csurfac 

e channel) PMOS S^^1iB-j5] oj;^] ^<a-i: ;^#«>fe ^-^ ^*^sf, nfl^yCiiA) ^11 ^(buried channel) PMOS 
<y;^] ^oj.^ ^#^>fe ;<112 ^*-¥-2]-, ^1-71 ^#:^o^ *^^^s].^7l ;ql2 ^€ ^#-?-s] 

♦^^3:5] 3.711- H]iii*}-fe Aij: i^^>fe ^-S- ^r]-. 

^fll ^ -ii-^-fe ^fl^ PMOS m^^l>iB]s. ^A^€ ^11 i^oij2.Ha]., a]:^s.^E] ?l7l-s)fe- olc^lo]^ ^j:ofl 

Al.o]6il ^^£lfe 7l]l A-]«J-^ ^al«H =r ^fe^-11. ^1 ^ ^7] ^]1 ^#^2] #^^^fe -^7] ;Hll c]- 

012.^2] ?i]^o-co:| ^<y-Al:^ol^:^-. 1401^^.^- 4i5.i7> a^7] i.?]^icHi <a;is]jz, Tflolss]- H.s11<?1o1 03 ;g 
£lT^, :=5)1°]^ ^7l A^-sj-oi] o^^Elfe s.^ 511^ PMOS :e^x1>iei^ ^aj^ ^ ^li)-. ^fli i^^lfe 4ii.ii7l- ;5i 
Sis, TllolHofl ^7] 2]^ ^011 oil: -^7] m ^<']±^<^ 91^^^. 
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<^ "S^slfe ^12 ^■^■ir ^tiH 'r Si^T^I, "^l -^-7] ^12 ^« ^#^^1 ^7] t^olJ2. = s^ ^fl 

^'a--^:l^ol4. ^12 t:V<^]^ = ^ ^^^^7}^7] ^^^^]<^] '^^^31, TflolH^f :£efl<?l<^l "^^^13^, 
^7] ^12 7;\^M ^^51^ ^'Q PMOS S^^1:iiE-1S. =?-^^^ ^ $X^. ^2 ^^^^^ iiL:±:7> :?i€^^H 

at!" ai-^ yo11<^]l- ^J:^ ^^^^ ^^^<^1 ^1-71 ^s. Bl^^l^lfe Bl^ ^x^. ^^^ofl ^7l Al 

, ^7] 7il<g4i^l-o^ #^-^J:» ^^-^17]^ m 91^'^']^, ^7] m w 7112 ■yalB^Sl #^a1Jio11 tfl*^ NAND "g-yr-i- 
^^«-}<^ sl^Al^i^ ^111 NAND TflolSSl-, -^7] #^-ilJ:£)- -^^71 <a4l:^l■S^ 

i NAND <a^* =r*S^}^ ^12 NAND Tfl^msf, ^7] ^ NAND TflclHSl ^^-tlJ:* ^7] 

t}^ -arS^l ^^l-^l "S^l^S ^ Xi^ -grS. ^#711- ^^"S- ^ SiT^. atb DRAM<^1 ^-§-s|fe ^-f -i= b1 = 2^14^ ^ 
711- 2:^^ ^ SiTll DRAMS! elS-B^l^H S.S.'^a-I ±.vi\^^ ^ Sicl- 

-^1*1-, ^ ^'^s! <a ^^l^m -a^tbcf. -a^si 41*M ^^tt ^ 

NMOS S^l^l^Bl^PMOS S^^l^El 2.^<H1 tf\^ 7]]o]S. N^ ^e) ^(poly_silicon)* <il-8-*}^ CM 

os-^l-^i <a;^il€"g-* ^ 0.6 tfl^l 0.8V ?j-^7i .?i«ii, nmos je^;^!^,^!^!- pmos h^^i^^bis] 

*4i(boron)* <^l-g-«l-<^ SJii}.. ^(-2^- NMOS H^^l^B]^ ^fl^o] «.«-6il tifs ^^J5l^ ^11 

^surface channel) ^Bfl# 7}7.]r^, PMOS Ssa^l:iEife ^fl^o] «-«-o] o]-vq d oV^oll/^i ^^^s]^ v^o^ ^]^^( 
buried channel) ^Efls. 7>^rl-. £ 1^ MOS S^;^1>ib1s1 <yi]\^:^] t:]-o]6\zi^o_^a^^ la^ "S^^^ NMO 
S m^^l:i:BlSl olji_ i ibfe I'fl'yCSA) ^11^ PMOS S^;^1^E1S! :;g4.olT:^, :£ Icfe PMOS ^^^] 

£ 2fe -Sri"^ 4^ ^11^ PMOS S^^l^El^ '^ll'a ^11^ PMOS E^2l s-A^ ^^s. ^X\^ :J.^S.S.^^. 

2afe ^Soll it}-^ ^5]l?I-^.$.^ ^^(Ids)^ 'SSl-l- S^ltl- ^'=>]3l, S. 2b^ <a 7im"a-(Vt)sl 

£-^1* ^°lT^. S 2o\]^^ S-PMOS^ PMOS H€^l:iE^-l-, B-PMOS^ ^"H^^ ^11^ PMOS H^^l^^l-l- z]- 

z]- aAlt!-t:f. £ 2'=>11 £Al5]<>| o;^^ «}Sl- :^ol, s.^ ^fl^ PMOS HsS^l^H^Sl ^g^ol]^ H.?^l°l-4i.2.=i ^fl-(Ids)sl- 
■y^^l^WOSl ^^7} ^^tb^ll «J:«I1, ^fl<a ^fl^ PMOS S^^liBjoi :^^c]]^ ^^(Id 
s)sf "a^l^thCVOsl ^^7>^tfial o.^ ^^*>7ll °1aitt^^^* H€^1^e1s1 A]-oi^i.al 

;a^l s^*>^, oli^ 'S^'jtb ■€r£(<^l«K -^l* '7l§^£'2^-ji Wl-^i ^11^ PMOS H^^l^E-l <2l- 1^11 <a PMO 
S :S.^^]:iEl^ ids^l- vto] A-ls. nel ji o] 7l^o^ ^£.7> c-l ^el-7>^ Bflog ^fli^ pMOS 

;^l>iBls] idssl- Yt7} PMOS ^^^I^b^sI ids^ til*!) Tl^l JL, ^£7> vfl3^7>^ T'll'a ^ifl^ PMOS S 

^^IriiEl si IdsSf Vt7> 5.^ PMOS B^^li:E^Sl IdsSl- VH til«B 2l-<:'>^ii^. 

o]5ltt >iB^ PMOS SS^l:iiElal- S.^ PMOS H^^l^Elfil ^s. ^^^-^r <^]-%-^}<=^ ^ ^ 

Alc^l7> S 3°B £^1=1 o1 S. 3i :£Als]ol o;^:^ a>s^ ^ol, ^£ ^^^K300)fe ^€ ^#^(302)^ ^]2 

^*^(304)s} Al^ al5I^(306)^ ^^H^OOS)^ hB^1^(310)S o]W-<^7^ 9X^. s]^S.^^ <y7>5lfe -^d^o] 
1- ^JlCenb)^ ^€ ^*^(302)S}- ;^12 ^€ ^♦■¥-(304)^4 ;^H^(308)1- ^loflcll-Al^cl-. ^lo^o]^: ^ 
:£(enb)7l- ^71-51^ m <a€ ^#^(302)^ ^?fl ^H-^a-^SI 5.^ ^fl^ PMOS :e^;^l>:El oj;^!^ <g-^ ^t-*}*^ 
#^^J:(Vsp)SA-] Aij: h]h:?.(306)s ^1?«-1-3., ;^|2 ^« ^♦^(304)^ ^^'B ^^oB^isi ^B-^J PMOS 
xl^Elsl <?];^l^'y-* ^*«l-<^ •fr^^s:(Vbp)S.A-1 Aij: a] 5i-^(306)S. ;^l^t!:iif. ;^1H^(308)^ 3]^ 
l-^:fc(enb)7> o\7}^^ 2fl^l^(310)# ^■^^]^]^ -ilJKenbp)!- -^S-^^S}^ 2B^1^(310)S ^l^Sl-JL, 
^°B ^S. «l2-¥-(306)» ^<Hlo]l:Al7lfe ^S:(en)# a^a^«M 'tis. S-¥-(306)S. ;^l^t!rT^. ^]^^ 

(306)fe ^H^(308)S.^Eial ?l'flol^^:i:(en)2l 0I7H 2l*H ^<^«'ll-sl<HAi, ^#-¥-(302)3.^^151 
#^ ^"3-(Vsp)4 7112 ^€ ^#^(304)S.^E:1S1 ^-a-CVbp)^ tilii7*>i_ yljn ;ijifoB tc)-el- J:(sense)* 
A^A^^H 2B^1^(310)S Til^t!:!^. E]1^1-¥-(310)fe al5L-¥-(306)sl Ai^(sense)l- 2fl^l«>3l, -SrS. ^# -tl 
:i:(temp_det)* 
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H 4^ H 3^1 ^11 1 ^€ ^W^s] <a c^l2^ Sls:£ol4. £ £^l5)o1 o;^^ ^i}s^ ^o]_ ^#^(302)^ Si 

«. oloflo]^ AljLCenb)"^! ^«fl ^H5]^PM0S B^^l^iB^PDSl-, tIIoIhs^- ^e-])°lol <a^5]o1 ^oli:^^!- :^o] ^ 
2h*>fe ^11^ PMOS S€^l=i^E](P2)^, ^-ITOD-e.^ ol^ol^ XlT^. S PMOS H^;^l>iEl(Pl)2l 

:iofl^ ^WDD)ol 'y7>5lB^, 7llo]Ho11^ sq-f- °l<>Ilo]^ ^:^(enb)7> °l7]-5l jl, Seflo]^ PMOS 
■P2)S] 4i^ifio11 -g^iElol si T^. PMOS m^^l^B](P2)fe di^^7> PMOS H^^l=iBl(Pi)ol seflolofj <a^5)T3^. »] 
ols7]-7L>Ais^ ^?.1]<?loll <a^^3i. sell-yol ;^i-%V(Ri)32]. oi^5]o^ ^t4. PMOS JE^^liBl(P2)S^ ^fl^ PMO 
S Ji-iffl^l^Ell- '^>-8-«l-3l, =L S-efltl-S- ^€ ^* ^(302)sl t'^'S:^ t^^^II-t^. ^i-sj-CRl)^ PMOS H^S^I^bK 
P2)2] =e)lol3l-^7^](VSS)>^>oH^^5lo1 ^1^. 

5. 4-^l^i, PMOS :E^;^1:iB](Pl)^ S^-?- '?1<:H1o11: -tl^lCenb)-^! 2]^ ^]^^^ ^^^t]-, 2^, s]^ oioflo] 

DD)oll ^cf. ulr^X] S]^ <?1<^1'=11: ^J:(enb)7> ^-fl^ol^ ^<a-(VDD)ol PMOS JE^xl^iEl(P2 

)21 i^iiofl PMOS S^^l=iiEi(P2)fe <^1] ir.-f:^7}- icH-CnS)-^ ^^sl^l 7ll4i^:B7> x-^-sj-CRDol) ^ 

^sl'H Til-^'liJ-SS]- ^o] ^z^^-c}. S]^ '=l^]o]^ 'il^(enb)7> S.^ z^^o]<>\a^ ^'a-(VDD)o1 PMOS S.sa 
^liBl(P2)s] ^iioi) PMOS =^:=<^l^^B](P2)fe ^^fl^ s)o1 ^-^ ^^(VDD)^S.^&i PMOS 

^liB]{P2)Sl 'a;^^<g-^^ 7^t}^ :^o^o] #^^<g-(Vsp)«-SAi #^€t^. J^^(R1)^PM0S S'S^l^EKPl, P2) 
*• ^-B-«1-<^ ^^S-M] ^^tl- ^"0- 2511* 

£ 5^ £ 35] ;^fl2 €^ ^ <=^ls] 5- 5°fl S^l^lc^l ^<=1. ^€ ^#^(304)^ s] 

^:£(enb)<Hl s]^ ;^flolslfe PMOS m^:^liBl(P3)<4, ^ll^lHi^ sefl-yoi ■g^sjoi 40]^^.^ i^o] ^ 
^^}^ T^floj piy[0S B€^l=tBKP4)a]-, :^]m'R2)^S. o]^o]7^ ^t:f. ;£ sofjA-l, PMOS H^^li.Bl(P3)5] 

^€ €"a-(VDD)<'] <y7]-SlT3], TflolBoll^ •<d:t:(enb)7> '?l7>5l31, ^Blj-y^r PMOS :e^^1>,eK 

P4)S] ihiLiofl '^^S]o] Sii^. PMOS :E^^l:iEl(P4)^ 4l^:±i7> PMOS H^^l:iBl(P3)Sl S.B11?1<^] "S^SlTl^, 7\} 
o] ^7} x]-Xio] ^^<Q6^ ^•1*J-(R2)<i.^^s)';H SiT4. PMOS H^:^liiiEl(P4)^fe "11^ ^11^ PMO 

S S€:^l=iB]l: A>-g--s:l-j7, n Hefl<a^ ^€ ^#^(304)S] f-^^^ ^^dtlrx:]-. ;HTO2).^PM0S 
P4)£1 :g7;l(VSS) A><^H ^^£l<^ ^T^. 

S. SoflAi, PMOS S^^liBKP3)fe "Jl-^lol-l: ^Jl(enb)<^1 ;^H5lfe :i^^lSA-l *^t!-T^. ^. -2]^ <?lollo] 
* ^3l(enb)7} «>ol eflto]^ i:.2.(n6)sf ^^^^KVDD) ^}'^]% ^Ito]^ i:.^(n6)7> ^t-KY 

DD)o11 '?!^5]£s. rcl-e}.A^ ^l^f- <?1°11°11: ^ J:(enb)7> 5ll^<^l^ ^-S ^WDD)^! PMOS S^xliEKP4 
)3] diiL^i"!] ^ql^^i:^. PMOS S.^;^liiBl(P4)fe oflic-^-:£7}- icH.(n6)o51 "S^slol ^31, ?ld^-^^7} 7i1-SJ-(R2)ofl 05 
m^l«>1 51^ T^ol^Sfi]- ^o] -yoflol^ ^3:(enb)7> S-f SHifololA-l ^'g-(VDD)ol PMOS 

^l4iBl(P4)5] :iiO.>,oll PMOS H^^li:El(P4)^ 5l<:>1 ^€ ^'a-(VDD)AS.^El PMOS 

^1^B1(P4)5] 7j-3V^ ^oj-o] ^^(Vbp)o.s.Ai ^^^rl-. x-1%(R2)* PMOS s^xl^iBl(Pl, P2) 

^^t!" ^<^], nfl<a PMOS S^^l:iiBl(P4)fe m^fl ^3^7]- 7l^^£liT:f -fe* nfl ^fl^ PMOS S^^^l^i; 
4S1 P2)^i^ <a^l^^'-^ ?.^fet:}-. tr)-5]-Ai ;^]2^^ ^#^(304)2] #^^3:(Vbp)-fe ^ll ^<a- ^#^(3 

02) s] #^^J:(Vsp):acf >^cfla] o.^. ^sj-^ 7>^ci.. wi-tfl^ ^^fl ^:£7> 7l§^5E^til- vi-* ^41^ #^^J:(Vb 

p)fe #^^3:(Vsp):e.T^ '^t^\^J9.s. 71-^t:?-. p] #^a1x a>oi^ ^<g-s>fe <tis wisi^^-ooeHAi 

%^^7\] €4. 

S. 6^ 5. 3S] ^ <^12] 2]S£ol4. ;^lo1^(308)^ ^ofloll- Alj:(enb)* -?l7> ^, efl^l^C 

£. 32] 310)1- Hl-^ AlJlCenbp)!- ^S^^*><^ 5fl^l-Y-(310)S t:+-S-°11 ^J: ^la-^Cs 30] 306)1- 

oiofloiM-A]?)^ ^lofloll- ^J:(en)l- ^S^^^V^ ^s. ^]S.^(306)S. "^^^ ^Vi^. £ 6<iAi, <?la1.El(invl)^ 

oioflo]^ AlJiCenb)-!- ^^Ajj^^A-^ AlJ:(nl)l- <=>!♦ NAND Tfl olH(Nandl)^ ^1 9^;L7;KDL)^ NAND 

7llf1S(Nand2)S ^^l^-^i:^. ^1 <aiSi^]-(DL)fe tla1&l(lnvl)S.^e-] o]py^ ^Mnim ^]<^^]^'^^ ^Mn2) 

» ASAj-s].ji_, o]» <?lHlBianv2)Sl- NAND Tfl o] (Nand2)S. "JlB] t|anv2)^ ^:&(n2)* St^Als^A-^ Al:£(n 

3) 1- ASA^«}:n., 0]% NAND 7flolE(Nandl)2] •^^0-5. NAND 7llolS(Nandl)^ a1 J:(nl)^ -^Mn 
3)» ^-^-^l^., o] :^ Al Jicfl cflSfl NAND ■Q'tl:* ^*S«-><^ -{0:£(enbp)» AjA^^t^. OLElS. NAND Tfl^lSCNand 
2)fe -^JLCnDsl- ^S.(n2)t T^-<;d*]-:n., o] :^ X]^0]] cflsfl NAND -S-t}-* ^^*>«^ ^J:(n4)* aJa^^c^. "?lttlBl(Inv3 
)fe 'il^(n4)«- o]^ ttt^Al^i^Ai -yoijol* -tlSLCen)* aIaj-^c}.. 

H 7^ S 62] Allol«-o] Tif^solcf. £ 7011 SAl5]cH oife ^o], ;Hlo^:f(308)^ °J°11ol^ ^3:(enb) 
1- ^^«>^ MVS. Bfl^l^Ct 33] 310)1- &l^Al?l^ 2]^ -tlsCenbp)* aSa^^:]-j7_ rf^ofl aI^: h]3E-^(£ 30^ 306)« 
oiofloll-Al^lfe oioflo]^ ^:&(en)l- ASA^tb^. 5. 7^^ o]^3] ^s]^ o^^yo] ;»!i<»1-¥-(308) ^fl^oflA^ ol-g-s]^ 
^(nl. n2. n3. n4)2] 3iF^;7>;x]£ 3E.a1«->3I sic)-. 
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:£ 8^ £ ^ c^l's^ S^SSolcf. s. 8<=^ S.^]s\<>] Xlfe H>fif ^c], aJJ: HlJii^(306)fe PMOS 

fl 51 (current mirror)^. ^ ol^tb CMOS ^^■7]S. ^ <^le1t!- ^#71(306)^ 

* •a^^i'a-^ (single-ended) %^:^mnS)^S. S. 8<^lAi ;^]2 ^<a- ^#Jf(£ 32^ 304)Sl 

^(Vbp)fe NMOS S'ffl^l^Bl(N2)S. ^7>£) J7, ^oj. 30] 302)0] l'^^:£(Vsp)^ NMOS 

(N3)S. '?l7>^cf. OL^jL Si\:^ ^oflo]!- ^J:(en)^ NMOS :S^^l^&i(Nl)2] 7]l<ilB<i tl7>5^o^, ^s. ti] jiL-f.(306) 
^ "Jloll o]^ ^^(en)7> »>ol i^l^<a i4| oiofl ol^^rq-. 

^^tt ^o], ^£.7}- 7]^^£Jirt §o>A-l T^fl-g PMOS S^^^l^iH-IS] "y^^l^'S-ol jt^ ^<1|^ PMOS H 

oleitl- *^'ilJ:(Vbp, Vsp)7> aIji ylS^(306)°1lAi q-^}- NMOS S^;^l>iEl(n2), NMOS S€:^l::^:Ei(n3)-i tl7>Sl 
^ Aij: H]i2:^(306)^ f^^7l2l ^al-ofl o]rH ^5:(n8)5.A^ S-f 511 s.-^ ^ 

^s:(n8)fe t[i3l&|(Inv4)<^l 2]^ ^^^o] $>o] sflif a] Alj:(sense)» i^t^ ^3E7> 7l^^S.Ji 

c)- ^o.^ 5^11^31 ^J:(sense)7> #^€4. ^Si wliil^(306)^ ^€ ^#^(302, 304)^1 ^^^Jl(Vsp, Vb 
p) ^}^]^ ^^«>^^i, ^ t-^-tlJ^CVsp, Vbp)2^ 3.7]^ Hla«>c^ #^^^(sense)l- -S-^^^i^. 

5. 9fe 2. 321 £(1^1^21 <§ SjS£olc|-. £ gol] s.Al5]cy| w>a). ^oi, 2fl5;i:^(310)^ PMOS H«^l:iEl(P7) 

21- NMOS S^^l=iB|(N4)2f sfl^lsl 3.(902)3. o]^o^^ PMOS H^^1:iEKP7)2l ^ii^^ofl^ ^'^•(VDD) 

^^s]!^, 7llolS.<^l^ ;^1<>| •^(308)3-^^1 A^A^^ ■^S.(enhp)7} ^71-^:2., iiH.(lch)o11 9X 

NMOS S^;^l:diE-j(N4)2l i^^dcWofl 9i^s\o] oijn., TfloiHofl^ ^± «13^(306)21 #^-tl3:(sense 

)7}9l7}S\^, dti^o^l^ ^oa-(VSS)<*l 9l7}^t]., 5]i*lS^S.(902)fe l'^^;^>7> ^izfl'S"^ -U^^^^H "S^^ 2 

7112) «la^El(Inv5, Inv6)3. ol^ol^ri-. 

-il-^l^l-i: ^5:(enb)7> '^^^ ^H-^(308)7l- 3.^ eflt* H)^ ^J:(enbp)» aja^«><^ PMOS 
;^1iEl(P7)3. ;«)1^SV^. PMOS S^^^l^iBlCP?)^ slo] i^sdch)^ ^V^l ^^ll^S. el-^f^i^. sl-S -ti3:(enbp)oil 
ojolAl AJAJ^ '?loi]ol^ -tls(en)7> 7flo:|«.(308)3.^Hl ^ij: wi^i «.(306)3. °l7>El^, ^s. wl5L:^(306)^ 
*-¥-(302, 304)2) *^^:£(Vsp, Vbp)* als^l-a) AlJ:(sense)l- ^Ja^^Vji, o]^ 2)1 ^1-?- (3 10)3. ;*1]^11-cl-. ^S. 
wla-?-(306)2l #^AlJi(sense)7> Sll^o]^ NMOS H^;^liBl(N4)fe Slo^ i:L:£(lch)^ S.-f slul 
, -i'^-tlJl(sense)7> 3-?- ell'ic.l^ NMOS S^;^l:±iBl(N4)7]- ^0.5.^ ^-^(1^,^)^ ^j-o] s^l^g^ -B-^ltb^^ 

. i^H.(lch)°11 '?17>21^ AiJ:^ 2)1^1 31 3.(902)'H1 'yHlEi(lnv5)°11 21S11 BV^Slo) ^^(temp_det)« aj^^^I: 

ol^H^ife £ 3 xfl^l S. 9» -g: ^^2) ^g-av^ ^'gtlrtl-. 3.-f 5^112) 2):?. <?]oDol^ -4l±(enb)7> 

1 ^-S ^#^(302)2). ^112 ^€ ^#^(304)2)- 7llo^^(308)S ^7]-5]^, ^ ;^]2 ^€ ^#^(302. 304)^ 
o]^ 5)01 zl-z)- ^1)^ PMOS H^^1=i^Bl(P2)2|- Bfl<a ^fl^ PMOS B^^1=iiE-l(P4)2l <a;^l^S^^: ^-i-^H 
Vsp, Vbp)S %n^t^. ZL^:n. ;^H-f-(308)fe 'ilo\]<^]^ ^3:(enb)2l al-3. ^J:(enbp)* aSa^^H 

2fl^l^(310)3 ;*ll^-sM ic:£(lch)* «l-ol 5^113. 2.7) SI- A] 71 ji, c}-.§-oil^ ylJil^(306)* tl'^'^ll-Al?!^ -yofl 
<^1-1- ^3l(en)* AS A^ §1-0) Hla^(306)3. Afl^trt-ri}-. ^#^(302, 304)°1lAi ^;?11 ^£7> 7l^^£a.'i}- ^ 
-^•^ ^H^i ^11^ PMOS S.^;^l=itE.i(£ 52] P4)2l °i:;^l^<a-ol ^11^ PMOS s^;^i^tl(i^ 421 P2)2l <a;^]^<?h.a. 
^ 5H^1 °3., ;^12 ^€ ^#^(302)2) #^Alj:(Vbp)fe Afll ^*^(304)2l t'^-tl3:(Vsp):M.T:l- '^cfl:^ o.^ ^■ 
oy^v}. oje^s). =. ^#^(302, 304)2] #^Ai^(vsp, Vbp)^ -^S. «ls^(306)3. ?17>S1^, 2iLS.(n8)fe S-f 
Bfl^S slJl, Al:fe(sense)^ -syo] ^]^S- ^t]-. Efl^l^(310)<^l Ai AlJ:(sense)7} *l-o] B^l^o]^ NMOS H^^1=±i 
EKN4)7> 51JS.S ic = (lch)^ S.^ ^ms. S\JL. ?l»lEl(Inv5)oll 2l-g|l «>ol ^)i§o] Al3:(temp_det)* 
01 s}.^ ^tfls. ^;»11 ^S.7} 7l$^:Ea.c]- ^ o.^ ^ o. 211] Ai^(temp_det)7> -t-^^t:!-. 

S. 10^£ 3i S-A]^ 43.2) ^2. ^^ofl tcl-^ t-^^^* £Al*^^S: s^^ieS-A), s lOafe -40r~90'C2l 
o]JL, S. lOb^ 20t;~30t:2l ^^o]^. 3.^ e^l^o^ oloilol^ ^:&(enb)7l- Al;<i(tl)ofl ^aIs)^ s)^ ^J:(en 
bp)7} AJA^ 51 Al3:(teinp_det)fe S.^ elltS. €1:^. ^5lJi Al^V(t2)oilA-l s>ol i^j^o) tloflol^ ^J:(en)7l- a^aj^ 
1^. S. lOa* ^2:«>^, ^2:(temp_det)fe Al^CtDoflA-l e)^^ ^ ^s. -40^ ~20"CoflA-1fe s.^ ^^2) ^3:1- ^ 
;^1«}-J1 Sis., 30t:~90t:o1lAi^ *]-ol z]]^s. ^}^ty. =1^31 £ lOb* #2:«>^, Al:&(temp_det)-b ^]^^(tl)<^]^'] h) 

^ ^2 20°C~28t:oflAi^ 3.-9- eflt^l AiJ:# -^^l^l-jl o^ji, 29t:~30t;"^lAife ^fo] s^l^fs al-^cf. ^g^t!: 
u}.<4 ^o], Al5:(temp_det)7l- ^o] ^^s. ti>?l^ ^;^ll ^£7> 7l^^:S^T:f nfloj^i a1 3:(temp_det)7> 3.+ efl 

-fr^l-^l-'a ^7ll ^£7> 7]^^2iicl- nflo]!^. f^^Ai £ 10aS.-^El -a:27> 20^2}- 30^ ■^}<=>]^ 9X^. 
S. lObS^El 28'C21- 29*0 A]-o]ofl o^^^ o^. ^ ^t\.. 

c^7]^~] ^Tg^ ^AHll-^ ^ ^t^^ ^'y^>7l- ^o]^}p\] o]^^3L ^Al^ ^ 5;J3E^ sl-jl ^<^H, ^ 

^■&H°> ^1^. ^ ^^^21 ^^fe €«l^-^5. ^**>fe ^Sl^^^:?lofl o)^c) ^SH;5li:?-. 
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o] i4 ^ o] ^A^6{[ s]i].j^, tiJrS^l ^7].S] s-Aj-i: ol-g.§>cx^ ^ 5^7,] ^4 ^^ofl 



(57) 

^g^-^ 1. 

>iTI ^(surface channel) PMOS ^"y-i- ^#«>^ 

t'D'aCSA) ^ll^Cburied channel) PMOS S^^l^Bls^ ^"a-i: ^#«>fe ;^12 ^€ 
^7] ^-S ^7] pfll2 ^€ #^^5:21 H711- u]:i5i«>fe 

iE^«>fe ^^i^S. «m ^£ ^* 
2. 

^1 1 9X^^^, 

PMOS S^^l^B^S ^Aj^ ;(1H t:].o]^S.s^_ 



3. 

^7] t:}olj2. = fe 4iirt7}-^^7l i^Al<H] 7l1o]Ea|. ^sjioio] o^;i5li3^, S.sll?l^'^7l m ;^-^ofl 

-S^Slfe PMOS H^;^1=iiE.^'?l ^* ^^1-2.^ ^5. ^t- ^^]. 

4. 

^7] i5iiJ.>^7> ^^^;^H1 ■a^sl'H SZ:a. 7i]o]soi] ^7] 91^o]m. ^±7} s.^9l<^] 

71 t:fol5.:^oll ^^lalol 5)^ s.;^!.^^ e>t ^-fr ^j-^l. 

^^tl- 5. 
>il 1 ^<^^i.• 
'^7l ;^fl2 
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I'll <a ^ I^MOS H S € ^ 2 i=)-o] 

-8-7] ;ql2 cfoi^c - ^^^7]- .^^^lofl -am^^, 7)1<^1HS^- ^efl-yo] SB^lo]^ ^7] ;«fl2 

^^i^^ t'll'a PMOS JE^^liE^.^ ^^^S §1-^ ^5. ^^1. 

^71 ;^]2 4lii7> ^€^^H "S^Slo] 9XSL, Tfloljeofl ^y] S^Jf ^oflo]^ ^^7> <a^^B^, SS.11<?lol ^ 

7l ;H12 c]-oliLH.6|l oj^5)ol ^^^S. *m ^S. 

^T*-^ 8. 

^] 1 SZ<^^i, 

-tlJi^l 3.711- ula*}^ ^^^a ^s. ^^\. 
9. 

Ai:^ Hija-^o] S-^^J:* A^m^ «fl^l^» ^^'^s. *fe ^£ ^^1. 

10. 

^1 9 ^Hl Sl^^i, 

^7] ^ofloll- ^^3\ ^av^oil ^71 Aij: efl^]:?-!- el^A]?]^ s^.^ ^xs}., ^tiV^ofl j^?] ^ 

11. 

^7] 

^71 ^1^^^>S] a]:^A]?lfe A2<'A^^^. 

% ^2 ^A^^^ %%^±<^ tfl«fl NAND ^-i}^ -^^^l--^ ^7] ^m^^ NAND Tljolje .4, 

^11 tliHBlS] -fr^-ilJlSf A^Vyi ^]<g^;^|cq ^^Ai j^o^] cfl^rfl NAND 'Q'a:* n^«5*>^ ^12 NAND TflolEsj.^ 
■^71 ^\2 NAND Til'^lS.al #^^J:«- ^^aIt^a-^ ^7] wliil^ ?l°fl<^ll- -ilJ:!: ^S-*^«>fe ^13 
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